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[Ji^tfl^s.] -il^S. 34 

£ 4<HH ^(410)^7 #&7]Si\- 3^7)3 ^€ t5>M- o]#Sj 

^^^Ji(X)^ 1 «1H ^>S|-7l (420)^1 ^«fl W^M^M c^l^ -tlis. 1 
tilH °oM-^7l (420)2}- 1 D/A ^«1E1(430)^ ^711; (411, 413)^ ^^-7l#(412, 

414)3. ^l^*} z)EL*» cq^ ^--g-o] Aiicfl^ «|o £ ^*g£H 

71(420)2] <#*>s* ^(E)# ^1517> £tf. y)H 0 <J=*|-3*7l 

(440)^ a] ^(410)2} #^Jl, ^ 1 «1H °^>^-7l(420)2l <^^1;£. 

(Vm)# ^^>ZL <y=*>3j-^ v)x]i£ #^#1*. 1 wlH <£*>3j- 71(420)2)- d>^- 7 >^ 

3. «1H °^>^-7l(440)^>H£. °^>W^ 4*<HH °^>SJ- ^--§-(EE)°l 41^ *r 

5^-5-3. nf^ HIS <£*l-3*-7l (440)21 f^Jife <#7}^ ^-g-(E)^- i^Rr ^1J17> 
€i=h <^ 11 ^5} 3.(450) 21 ^71(451)^ 1 «1B °o^>2}-7l (420)21 f^^l^H cf 
^ alH ^7>2j-7l (440)21 f^A] lt g-x^ji > nl«-7l(452)^ ZL ^-4» ^ «-fVcf. 
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1020030000354 #^ 2004/3/19 

*l<£^7K460)^r 1 t))e <#*}s|-7l (420)^1 ^^a]^> ^<^Al7l^ 

^71(470)^ *l<34i*K 460)3} #^JL°1H «*fl 3 SL^J 35.(450) 3) # 

#^^H #341JUY)» ^Amth 

(451 )tt h)B °<M-3J-7H*1 a^ 7 ]^ ^.o.^ tf^Tfl-g ^-^J! o|«- 7 1(452) 

^ A «1H ^S^HH ^7^ #^*\} ^}<^ €^^1 

t^^Hl*^ ^-cH^ o.^ €■ 1 «1H WSJ-71 all 7i 5)31 tftfla) ^ ^ 

«1H W^ol ^-o.^ nl-g-7H S1*V #-g- ^(noise shaping)* -f^M zz. 3.717]. 
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[asi^si' mm 

[immXl] 2003.01.03 

[gjssi ssi •gxtm see &±Mm 4= no- aizidi- 

[g*92| S^gS] DELTA-S I GMA MODULATOR THAT CAN REDUCE QUANTIZATION NOISE 

[93] 3^S|A> 

[#S!eJSH] 1-1998-104271-3 

rcHBieii 

[ □ £l 21 3 H] 9-1 998-000642-5 

[SS^ISe^eis] 2000-054081-9 
[^9 AT] 

[£92| ^5^1] 0|gs| 

[£9£j S^S^I] LEE.YONG HEE 

[^eJe^eis] 680403-1053118 

449-843 

[^] a^is seiAi ^ne &mz\ 860 ahs 0^33x1 i-park 

303-1404 

[^3] KR 

A|] ilsjg X1l423S°j Oil 21 & t^, ^5]S HI 60221 ^§0)1 21 

Uj-AI-^ (OJ) 

[4=^S] 

[^igfsig] 20 a 29,000 m 

[3f^taS] 13 a 13,000 s 

[^GS^SS] 0 2d OS 

[^JAFS^S] 10 S- 429,000 SI 

imm 471,000 a 

[S¥AHW] 1. fi^AH- SAHAH(£^)_ie 
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^7i^ 71^ 3^ s.^ o. s 

£ 4 
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<8*>S* ^^]^ 4 5Utt ^ a1zlh> ^2:71 {DELTA-SIGMA MODULATOR THAT CAN 

REDUCE QUANTIZATION NOISE} 

51 2^r ^Ef X\HX2\ y&3,7}9 *l-g-*H ^Efl^ A/D ^e^ 

3. T^tt ^Sfl^ ^ X\nu} ^2:7l» M-Bj-ifl^- s^oicf. 
ofl Ttj-^. ^Ef A]ZLn> ^2:7l# M-Efifl^ 5L^o]cf . 
^E} A]zin> ^2:711- U)-E}H1^ 
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% 2004/3/19 



5L 8^ S. 9^r t^oll oj-^- ifB} A]zio> ^2:714 ^^9] ^>^- ^ *}*| 



410 : 3^-33. Ale]^ 



412, 414 : ^^-71 



430 : 1 4B D/A tl^Ei 



450 : ofle-i Ji^3]3. 



480, 490, 500 : 



411, 413, 451, 470 : ^M>7] 

420 : 1 «1H 

440 : ^ U 1B °cM}3)-7l 

460 : 4°j|:£4 

510 : 



<16> 



<17> 



#*Rr 7l^£o) ^ zl «o>4 ^Efl7l^] 

a] 4011^^ ^4 a]zlp> ^S7l(delta-sigma modulator ^ 
^€ W A]nti> A/D ^Ei SE^ ^4 a1hp> D/A ^EH- °l-g-*H 4l ^Ej- 
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102UO30000354 #a <y*j. : 2004/3/19 

a]=l*} ^2:71^ SL*\ 7)#nf ^sKnoise shaping) 7l## A}-g-tr^. £ 1(a) 

7)#^ 2-€" t^o^i ^7>5f #-g-^ Aj^cfl^^- ^ AJ^ A}-g-«5}^ Al^tfl^ 

°lH^r <&*}5}- #^§- #o]^ 7l^ol4. ^*V, ^Bf- Al^LP> ^27l^ ^E^ ^iM" 

Aj^cfl^^ ^tij^ Aj-cfl^ O.^ Al^cflW ^1^2] A] ^ cfl ^-g-till- ^ ^ 

£ 2^r ^Ef Al-LT^ ^S7l« A>-§-^>^ ^eflS) A/D ^E^ ^£o]cf. £ 2 o) 

A/D ^e^ ^-^-8: i«1 «1( over samp ling ratio; 0SR)7> H^tr 

— aHKL)^ °^>S|-7l (quantizer)^ hIh^CNH £|*fl ^^€^r. ^aJ-fi-S., ^Ef ^ 

ZLn> ^2:711- Af-g-^ A/D ^BH^fe °^}^7}^\ Z)f>\7] ^ *fl 1 ti] 

H W^-71* AVg-^CJ.. ZLSfl^, ^ Aj^n} ^2711- A}-g-«5>aj A/D ^E^ 1 W] E 

^*1-<*| ^S7l^ ^(L)sq- OSR A>olofl^ uVujefl ^:^7> -i-^H, ^ ^4^r^ 

(voice band)(4 kHz, Fs - 8 kHz)^ -g-g-oflA^ 1 = 2, OSR = 256, N = 1°] 7}^ ^ 

^^(audio band)(20 kHz, Fs = 44.1 kHz)^ -§-g-oi]A^ L = 4, OSR = 64, N = lo] 
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°47H, Fstt -u^olc}. l &oj ^o.^ igHHKr s.^^ <gj^ 0SR# 

<19> ZL^Hl, 7l#^ Nyquist ^s]-^iLc|- OSR ^ ^ ^sHMH f^^HS 

Al^cfl^o] ^ o^g-ofl^^ ^*Rr cfl ^7j\7\ ^cf. Nyquist ^r^7> 2 MHz°l 

-§--g-<>lH 0SR°1 256<?1 ^-^Itt -g^^^K^ 512 MHz7> £H ^] 7 > 0 SR# \£^7l ^*ti 

^^7]^1 ^(L)7l- ^7>^>7i Sjss ^-MM-i: #^s., ^ # 

7>(c0St) <^&| 7}X] ^^]^o) l4^rf. o\^3_ZL ^ S 7l^ ^ofl^ ifl^^ 

S1S.71- ^#*V cf^sn 5)^.^ EM tiVjr ^^^7)7]- ^ 

<2o> oje-l^- *fl^*>ji^> ^e^l^ ^ 0SR2}- ^7}B\ ^ ^oflA^ -g-g-ofl 

*r 3^ M-^f^ <r 9X$= ^&<>] afl^^M o] ^oj-S. - wj-Al 

^7>S}- #-g-# zF i£7fl( stage) IS ^-^>J1 o)m. ^e^^-cc) z\}7]i5}±r ^ 
(multi-stage noise shaping; MASH) « 0 V ^ , ^ 1 *lH£f N ^ °cMl-3]-7H- A}-g-^-jL 1 

y lB °^>41-7loil^ ^71^ ^>S^ o>^zi wj-Ai o. S ^7]§>J1 c^lH *hg- 

53* °\}£- « ^ $m. 1 N =<g ^^ 7l = A>-g-tb * 

3 3* <&*}S|- ^-g-# *fl7i*Rr «J-^^ ^-S-^ 6,300,89051^ 7flAl£] 
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1020030000354 %;^ <Qx\: 2004/3/19 

# 5E^Kr 3);e.hJ] ^-sofl o]*fl oV^szi ^^^1^1- ^sl-^ ^ 313., tilH 

^71(11)1- ^Hf Af-g^ ^ ^^o.^*] o^^j. ^--g.^- 

2}^ ^(final stage) 3^-71(8)2] o}^3,ZL 1 «1H D/A ^^(4)^ <#7}3^ 

°}^S.n ^H>*}°3 1 w]H D/ A ^W^o^ ^7]^ o^g). ^-o.^. *fl7^}7ti slcf. 

^^1, ^71(10)^1^ #^S>^ ^1J>7|- 0>^ZL ^l^o]jl <^7l-2l- ^Ti^ 

<21> ^ ^ &*H^ *M*l-7l ^}^, ^ofl Itf^ ^H} AlHTn]- ^S7l^ 1 

^Vo^M) <#7f3}- ^-g-^- ^ oIjt ^S^o] «=LH 7 |. <3 o] JjLo^jc^ 

<22> jh.^ ^Al7lJl ^*J=^ a^sHrRr W ^ ^> ^ 

<23> r}= S.^ o. ^ o o t^ 7H1 o^ fl ^ ol^ DC ^-§- H]?]^ ^ 

*m *1^*> ^S7l# ?A°}^. 
<24> a. i^-^ofl it).s cg^ a 1zld > ^S7l^ 1 «1H °cj7>5|-7lS]- t}^ H °^}s\-7] 6J| ^ 1± 
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^ Hfl °^>^- ^-^1^1^ ^-i- ^ o.s. 

#^#Jl7> #^^t #^^>, #7l ^^^1-^- #7l #^#7} A>oloH ^^sr>Jl o]7>£l^ 
^S-ZL ^1^1- ^^Jl <y=7]-S)-^ U^Ha #^§>7l 1 HlH °^>^7l, #7l <^7]- 

^€ ^lli ^ISl- °o^7>^ <^5ZL i win D/A ^1*1^, ^ l ##7l<4 

#7l ^] 1 ^71^1 ^^>7l ^ ^^-711- Ifsfe <§->q- o]^ ^ ( s tage)* S.^ 

*}3L, % aj^fl ^7^1^ z\] 1 ##7,1^ #7l ^a^oj o}\£3_ZL <$mi5.*\)*] #7] 1 tije D/A 
S^B^ ^xVS)-^ of^ZL ##<5>JI 5]- ^-^^ ^7j^ ZL §^-fr #7l 1 

«1H ^^-sjs ^e^, #7l ^^S. #?*#J<«- <£ 

7>^VJ1 <#7>:§}-=l #^^1-71 ^ «1S #7l Cf^ tilS oj:^ 

7l«1 C]^l^ #7l ! yje cgx}$\-7)2) #JL# =7^1 °H 3 * iL^>^ <>)1 ^ iL 

335., #71 1 °^7l-S)-7l^ <£*}2)-Sl ^^1^ AlJll- 7.1^^71 ^ ^7>, ^ #7] 

*1<?! 4i7>^ ^aAi^oiiA-i #7] ofle^ ti^s)^^ ^#-£1- n. #^^>7l ^ 

*V *fl 2 ##7l# ^*l*Hr ^ ^iLS tbcf. 

#71 ofl&| fi^S]^ #71 1 UlH ^7>2}-7l£l ^^1€ #71 Cf^ HIE c^^J. 

71^1 ^^1^ 7 Jif ##*H 1 «1H °o^>Sl-7Hl^ /|7l^ <#7> S(- ^-#21- Cj-^UlH °cf7>S|-7l^l 
*Jvg-o} #^7^11- ^f7l *ll 3 ^"#71, 31 #71 ^1 3 ##7l£| #^Jl# v}^}^ V] 

^li^fe ^ ^^-i- ^1^-711- if.tfe ^-^^s 
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<27> A o V 7 | ^ X\ZLV} ^2:71^ #7l Cf^ HjE ^j. ^ ofl ^ ^3)5. AM<*fl e| P] 

<28> ol^> j ^.h^ % V 2*M ^ofl a^} *1^> ^S7l ofl cfl «j) ^*ltf . 

<29> £ 4^r 1«1H ^^-71 Sq- Cf^WlH °J=^7l# A}-g-*H hVt^ o] ^ X 

ofl 14^. AlzLP ]. ^2:711- M-B^TT S^olcf. 

<30> £ 43 xgEj- Alzin> ^271^ oj-^zi ^^A]^(X)7> ^^5]^ °J^^^>, ^ *1 *g #^ 

^1Jl(Y)7> ^ ^ A}o]6\) ^^^>J1 ol7>5]^ 

» <#X\3\-Q Ajif ^^^}7) 1 wlH °o^>s]-7l(420), c^l^ 

4l3L# Ws}-^ a]JlS £$X|7l^- 1 u]H D/A ^tH&|(430), ^M>7]<4 ^^-7]* 5. 

Ittfrxt s->M- #7jl( stage)-!- S.^r^\-JL °}^g.ZL <^^1Jl(XHH 1 h]B D/A fi^Ei 

(430)^ °}^SIL f^^llt ^^ct) zl #^ i h]h WS)-7l(420)^ 

#^*Kr ^ 3^-3^ ^] 3^(410), ^^5)^ A] E) ^(410)31 #^JM- ^7>2}-^l-J7 <# 

3*1^ #^*>7] w]H °o^l-5)-7] (440) , °<jrZ}#7] (440)^ 

*llJ 1 a]H °o^>S|-7l(420)Sl t^ig #^^1^:1- ^Ofr>^ d\)^m. 6\)£\ 

iL^ 35.(450), 1 wlH < a : 7>5|-7l(420)^ <#7>s}-^ u^ig ^iJll- *}<£f>}7] ^ *1<£ 
(460), ^ ^l<g 4i7>(460)^ #^A]^.oflx^| ofla] ^.^S)S(450)^ #^a]Jt# ^aV^jl 
41 *^^>7l #*V7) (470)1- ^al^rtf. 

<31> o}^ ^SjJL ^1^^(410)^ oj-^ZL ^Al^ofl^ i o]B D/A ?i^B-l(430)^ o].^ 

^ ^M>*fe ##71(411), ^71(411)^1 #^#Jl* ^^-^ 3 £-71(412), aj'-g- 
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71(412)2] ^Aljrofl^ i alB D/A (430)2} #^^1^1- ^Ml^ #^71 

(413), ^ ^M>7l (413)2} f^^jr-g. 3 £71 (414)!- 

<32> ofle^ i^slS(450)^ 1 «1H 0 ^VSl-7l (420)2} ^*l*i t^^lJ^H cf^ B];e °^>S)-7l 

(440)2} t^ig 1 «1H ^l-sl^MH ^7l^ <#7}s}- ^4 cf^ win <£ 

7>5]-7l2} #-g-:B}-2] #^3l» ^1-71 ^71(451), ^ ^71(451)^1 #^Jl# *] £-£}- 

<*} «lB <#7}3j-7HH ^71^ ^^ofl cH^o^ JL^^Jzf ^2} 7l^# ^^0.3.*} Q?>}^ 
AiJl^^oHA-l^ a^SMjRr nl^-7l(452)# i«-*Vcf. 

<33> o}^}^ S_ 4-g. %^}a) a. ^ ! ^AHHl CCf^ igB}- AlZL*} ^2:71 2} ^ofl cfl 

<34> £ 4 ofl^ oia ^g-s]^ Al 51^(410)^ ##7} 9)- 2\&7}3, *>M" ^TllsL 

^^H, £ 2^1^ 2 ^TTllS. 2*1-2} ^-fofl t|l*ll U^^cf. oJ-^ZL °J^JL(X)-^ 

1 HlH °<f7>Sl-7l (420)^1 2}*|} <#7}-2}-5q<>| n}*}^ ^^rf. 1 alH. <#7}£|-7l (420)2}- l 

«1H D/A S^Ei (430)2}- ^7H-(411, 413)21- 3 £-711- (412, 414)5. o)^o]^\ ji}i=iafl ^Hofl 
2l*fl ^-§- 0 l ^l^cr ^IStll ^ 1#JL5. ^£l°l ^<5Rr ^JJl ^-HH^r ^-g-ol ^ Til 

SlJl, °^AjJ>^r °^>5l-7> ^^^Cf. oj^g^- n}-^}^ o^jr). 

°1 41°^ ^ SZ^-E-S 1 alH <3=^7l(420)^ #^^lJl^r <#7}S}- ^(E)-i- i#*>fe ^1J17> 

cf^ ulB ^7l-5}-7K440)^r <^ ^£-5)5. Al 51^(410)^1 a 1 «1H °^}s[7} 

(420)21 ^^Ajs( Vm )# ^*>JL ^7>S}-^ t^ig Aljr-j. #3^. 1 «1b <&x}#7] (420)2}- 
B ^7MS ^ y lB ° < J=^7l(420)^I>HS. ^S)-^ ^>^- ^(EE)ol 4}o_j ^ 

il^S. «1B <g=*}3*7l (420)21 #^^1^ o^s). ^(E)^; 2#SHr #$.7} ^cf. 6|| 

^ il^ 215(450)21 ^71(451)^ 1 «1H °o t 7>5|-7l (420)21 ^Ajjro)]^ ^ «1B °J=^>3?-7l 
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(440)^ #3-^1 JL# ^t\jl t Dl^-7l(452)^ ZL *]£-^cf. ^1^^X460)^ 1 <£ 

*}i)-7l(420)^ ^3*12: ^<gAl7l^ 7l^^r *Vcf. ^71(470)^ 

7s>(460)^ #^J1°1H Ji^S] 5. (450)21 M-tUt* #a].^c*) #^^><H1 #^^1J1(Y)1- 

IHM^. °le^ sf^^l^i #^7l(451)^r A «1B °^>Sj-7]on^ a^71^ <£t4S|- 
^Ml- ^^VJl 71(452)^ A ^S^H^ $ 7 ]±. ^^ofl rflsH Jl^-g-jz}. ^ 

^ 4^ylB °&A^7\$\ ^-g-^ *l-g-7H ^ ^(noise shaping)^ n 3.7)7} 

H)-^- rg^ X\ZLX3} ^71^1 Zj- ^TflS] o^cq ^ojt ^ *J. 7 ] °] *V J^o} o|=-_a_^<2}. S} e| 

A]S(Y)7> #^^7>K <a^^V5f #1^*} AVojofl <%x)*}31 *]7}S)^ o>^ SZL A}Jr 

# ^S^}^ <^7>5|-^ V)*}^ #a^ 7 ] c^V x oj:^2).7l(420), ^S)-^ ^ € 

ais# ^si-si o>^- szl 1 hie D / A ^h!eK430), A^y}^- ^^-7is ^ 

^€ *>H- #31 ( stage)-!- 5L^Vi ^^.^ <y ^ a]5:(xH1 a^ i tijH D/A ^£1(430) 

2] Q*}^ °\±t3.ZL #^ai^s. ZJ-aJ-^jt. ^ ^sj-g. 1 wje 0 j=7.>^7l (420)^1 #^ 

^3 ^^rSlS. a] El ^(410), 1 HlB °d=A>S)-7l (420)2] e)*Hg #^^^0]] ^^o) ojs.^. 
^7] sf\q. 01^.^(480), a]e1^(410)^ #^a]^ S ^gj.^ o^g}.^ ^ 
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H #^^>7l ^tt 4^ ^1-21-71(440), ^ wlH 0 ^l-Sl-7l (440)^1 ^^1€ #^ 

sofl d^^l °1H ^71 ol^-^^(500), 01^^^(500)^1 oJr^Sj-Al7l^ ^v] 

Ei(510), 51*^(510)21 #^Jl21- 01^.^(480)51 f^Ajif ^A]^H iL^SHir oil 

B} ^.^21^(450), 01^.^.^(480)^1 t^Ajjrofl ±^2] o]^-Qr ^7) ol^-A^i(490), °}^ 

Ai(490)sl #^Jl-! ^oJ*>7l ^fl ^>(460), ^ *1°J ^l-(460)5l.#^^lJ:oll^ ofl 

si Ji^g 3 5.(450)2} #^<5}:n. ^-^41- #^^>7l 2}*V ^71(470)1- ^1^4. 

<37> 0^ ^-g-Sjig. ^51^(410)^ °}^3.=L ^^U^H i tilH D/A fi^Ei (430)^1 o>^s 

^ ^Hl"*}^ ^>7l(411), ^V7l (411)21 t^AlJr^ ^SKr ^«-7l(412) > 

7l (412)2} ^^Jro^ i tilB D/A ^ttlEK 430)^1 o>^^zl #^7l 
(413), ^ ^71(413)^1 #^^1^1- ^-g-^Rr ^ -g- 71 (414)!- if-W. 

<38> Ji^^S.(450)fe- 01^.^.^(480)^1 #^^]S<Hl^i 5}*1 £1(510)2} #^Aljr.g. #>£*}- 

tt ^71(451), ^ ^71(451)21 #^A]Ji! n^Rr Pl^-7l(452)» i^*Vcf. 

<39> c 5 o)l ^. ^-^o) ^| 2 ^AHlofl xx\-^ c^Ef AlZ!D> ^3:7^ Z}- ^1 2} O^o] 

tt DC &*JlSr ^71^1-71 4# hie o^sj^jcq og^^v ^*V^ 

C-l ^Wl^l-Jl olcf^ ^ ^Hl^ c 40]] c A ]£] 7]} 1 ^AHHl rcj-3. t^b). AlZLP> 
^714 ^oj«>£.S. 037H ZL *4^^r *&^tt. 

<40> £ 6^ £ 5^1 £Al^ 2^21 ^E}- A]=LV} ^7)o\] tflsfl ^1*} clS ^^M- 
^1*1 S^olcf. 
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<4i> S. 6<M %^3L 410-& ^^-5]^ a] a) S(410)» , ^S^JE. 420^ 1 wlH <a=*>3^ 

^S^Jl 430^ 1 «lm D/A ^Ei!-, ^-SalS 440^ cf^ a] 3 ^j-Sj-711-, 
450-& <*l|&| Ji^ 5)5.1-, 460^ ^l^sjSf, ^^Je. 470^- #^7)1-, 480 

s]- 49034 500£r 510^ 3*13* q-Bj-vfl^, o^fl^ ol^. ^ 

tiit^ £ 5^1^fif -g-^ ^Jr^. A>-§-^>^cf. £ o]s.^ gofl ^o] ^^#( a l = 1, 

a2 = l, a3 = 1. a4 = 0.75, a5 = -1.5, a6 = 1, bl = 1, b4 = 1, b5 = -2, b6 = 1, cl = 0.5, 
c2 = 0.5, gl = 23, g 2 = 210)£- a. i^o] ^Al^cfl^ A}-g-^ ^i^f-^S] 7^ 

<42> ajj: ^^^fif #-g- ^f-^l- W Ajjro} Yl(z)^ 14 ^o) ^cf. 

<43> 05 r^-i> 2 

<44> ^71(451)2] o^a]-^ g l(X2 + E) gl(X2 + EE) = gl(E - EEH . «lH °J=^>^- 

71(440)1- -f-4?V A]jr^ x tilB °^}^7}^} i>l*H Aj-cfl^ c. S *)-o_ of^. ^-o. (EE) o. 7 |.^ 

<45> 

\^ J A 2] 

<46> £ 6 o) ^ a]zid> $2:71 s)^^ ^-H<Hl^r #-g- E7> ^^}ZL3. #^ Y(z)= f(X(z), E(z), 
EE( Z ))7> Ol ^ o>6fl oj- El- ^71^ ^Ej- X|ZL*> ^S7l«l #^ Y(z) = f(X(z), 

EE(z))7> ^tf. EE(z)^ Aj-tfl^o.s oflels] «g=o] ^ h]e <$x}s[7} (440) ^ aflejoit}-. 

oj^Tl] ^-O.S*l ^J^ofl 7>^- ^ # ^ ^(E)* *fl7^H ifE}. aI^lp]- £ 
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2i7}9\ 2]^«fl ^6\] ol^ o^o] cg^o. ^ £ 6^1 £ A) £ ifE)- AlrLPj- ^ 

<47> AlZLBl- ^S7l^ o^gj. *}-_g_ E# ^ *1H ^ #^J£(Y(z))^r 32]- 

<48> 

3] 

<49> ^<E)-a1 2 # Aj-g-^ #e^jL(Y(z))l- ^r^M 4Sf ^o] ^cf. 



<50> 

4] 

9X&-§r ^ &tj-. S=#, W A]ZLP> ^S7l^ ^l^^m* 7M 

^ 2^ S^Rr ^^ 0 J-i- ^ _H<*^ ^( EE(z )) o. <g 

ol^J ^ ^ p]«-7l5f 1- ^ 
<52> £ 6 o11 u ><4 ^- Mjr^oj tj]^ Alnn> ^^7l^ ^eflo] A]Jro] ^ ^ 

€- ^7>5}- *j--g- El- ^T^^Ji tftfl^ o.S ^ o^sj. ^-o. EE# ^ ^sKnoise 
shaping)^.^ , Q-5}±t ^Iscfl^ iJHH -f^*}- ^IJl tfl ^--g-w] 7 |-^ ^ 5^. 

Hlth ^eJ- a]zip> ^2:7]^ ^ OSR^HiE ^*Ha <3^M1^ ^"-§-^71 (noise 

cancel lation)# ^JlS.*! -*Mrt!: 7>^ ^ 5->tf. s_ 6 6\]*] o]s-( g i ^ g2 )^ o>^zl 



32-14 



1020030000354 #^ <^7}: 2004/3/19 

* "1?!4. , M wis oj^-oj aij- ^ ^.o. yl g i4 g 29] §ol s)^ 2 4 
(M-1)<£°1 € ^ *>4. ^ 14 W]H ^-i: ^4^, gl = 23o]zi g 2 
= 2io o] s)o^o> *vcf. <#4s|- ^ a.^s]soil^ ^^}7] ^*ti 2$\ }L 

+( 2 M-1 - 1) ~ -(2^-1)^ <£^*H°> tt4. ZL^C-il, ol^- Z>o} o^^Tg ^ ^-o] O ol 

3*1 4^ «1H 6 o^>S)-7l (440)2} DC &o) i4E}-i47ll £4. ol^-g- «j-*l^>7l 

<fl*j) ^ Hje (440)5} +( 2 M-1 - i) - _( 2 M-1 - i) S ^1^1-^ ZL ^ 0-^S. 

*T &4- 4^ 4H ^>2)- 7 }o] £^3. <£^i£ 511 ^Itt^Rr eHEi 

(510H1 4*ti ^<Mtf. 

A o V 7Hl^^ 2 *> AlZLP}- TgEf ^2:711- 6j|S. #<>| ^^314. Jf^fl ^ 

# ^71 JI^o] ^ S 7ll- Af-g-^o} r-llolE^ ^^^cfl , o} ^ *-ofl t= QSR4 ^2 
7} 9] M-^ A\o]d\) n]^]^}7\ ^^4. ZLSiJELS. ^ OSR^H^ ^ °} 4^-4 

^Sl ^Cfl^ O.S. €■ ^>S|- ^--g-^- ^T^H o^g). ^.o. ^.g.^ ^ 7] ^ ^^4- 7fl ^ 

*r $14. 44^, 4^E- 14 *l^-4 ^271^ ^hV^o] A/D &&7] S^r D/A ^ 

£ 7^r t<M 4# 14 4^-4 ^271^ #2fl<3} ifE* A^n} ^2:7H1 rH^>a} ^.tt] 

A ^#^ «11 Us. 41 ^w]^ Al^eflo}^ ^4-^ u|-e}-^ £^013-. £ 7o1l^ ^^1 

(solid line)£r ^ slS^S* °l-g-*H n 1 ^^ 2 *> ^4 *1^4 ^27H1 cfl*]. a}^- 

Eflol^ x^^ji t ^Aj (dotted n n e)^ ^Hfl 
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4 14 AlZLD} ^2:71 oil tfl ^ 4lr4°l^ 7Jjt}. # 44^4. £ 7<H] 4 <g ^ 5^°] , 

4^r4 3^ OSRCOver-Sampling Ratio)^- 7>^1 7^-f t 2. £ 70] oflofl^ 0SR4 256 <?1 ^-^l 
^ £ 1*^4 £^44 #Eflo] ^^7}~ Jj-^4 x}o}7\ 44 &.04, o] & Aj- o) T^ofl^ 
XSHJ-b|17> 44. zi&)4, OSR^l ^ t^, ofl-i. s.Tg i 7<>fl4 OSRol 64*1 ^-f^xr, £ t 
^4 t£S71<4 ^efl^ ^S7l^ 15 dB oj^-o} ^ ^o]7|- XZ-g-^- ^ <a4. ^, ^-<^tt 4 
^4 ^^7loflA-l OSR^g: 7>^1^ STi^H, ^ i^Eflo) oj-^ £^44 

^R3* 444^r ^ V 4<i4, 1^4 ^S7l^ #Efl4 ^S7lofl tilsfl 2.5 4H ojAV S-A^ 

#711 % v <r S!l4. °l^£r OSR* 2 «fl, ^ 128 44 ,§-3}a| 4^ m^o] ^Vo] 

4. 44 ^4 ^S7l^ 44 ^ STioflAi .g-<^j-^ofl tflS}4 ^eflo) t^ 7 j ofl 

«l*ti OSR-i- 2 Hfl^S -S-s] 44\H4. 

£ 84 £9+3 ^ l^ofl 4+^ if) 4 A]HP> ^S7lSf ^2j]4 if 4 AlZLP> ^S7H1 cfl *1 

°llH^(matlab) 4^ 4lr3l°l^ ^4* 444^ £^0]^. £ 84 £ 9^ *£S7|4 4^7}- 
2 44^ 0SR°1 64 <y ^^Ml rflsfl 4#3] 0 1^* ^m. 4^1}. 

-£ 8*114, (s-l)^r ^ ^-£(-0.707 - +0.707)-!- 444^, ( s -2)+3 ^44 «J-4<>11 4€- 
?14 ^EfiflDj, (s-3)^r 1^4 ^2:444 cf^ ti]B <#444# ^4^ 44 

44 #^A)jr( 4 bit, -7 - +7)1- 444^, ( s -4)^ 1^4 ^S7)4 #^^l^(Y(z))l- 4 

44^, (s-5)^ -g- ^4 rc)-^- i^E}- 4^4 ^2:714 ^44 c 14 4 ^4 44<*1 

Al^-Eflol^ TJJ^I- FFTt-V ^4# (s-6)t3 (s-5)4 ^4» ^IJn^^^CO-S)^ 1 ?}- 

cfl*v Tjjij-!- 44^x1, ( s -7)t3 ^- ^-^<^1 4^ C S4 4^.4 ^2:44 4 4s] 44^ 

^4 (Digital Sync Filter HI ^#4 16 c^ab^ (downsampl ing)tb ^4» 444 

■SI, (s-8)^ 44^ ^3. ^4^] ^41- FFTtr ^4» 44\H4. 

32-16 



1020030000354 #^ 2004/3/19 

<57> ( S -5HH ^ v£i% X\n.x>\ ^S7)ofl tfl^ FFT ^4«- M-Ej-ifljl, o}efl 

^efl^ TgEf a]zl4 ^S7lofl ^t}- FFT M-e^4. (s-6HH <£ ^ 31^°} f ( s -5)£| 

^1^^^#(0.5)^)^> ^cJl*V ^4 ^131 ^ s.^ol 15 dB(2.5 bit) #°>^-g- 

<58> £ goflA}, ( s -9)^ ^E}- A]ZLP> ^2:7] ^| 1 W] H. <#7}5}-7l Cj-^ B 

<^7l-2)-7l^ #^AlJr<2}-Ol ofl&| ^ ^ 0 ]§ ^ u}-E}lfljl, ( S -10)£r £ ^ 2) ^Ef 

Alnp> ^S7l^ ofleiii^ ^4(Y2(z))# ^Ef^ji, ( s -ll)£- (s-9)4 (s-10) 

<Hl cfl*><^ FFTtt M-Efuflji, (s-12)^ t^^I^ ^3 3. £83] s-8^1 ^4) 4 

<59> ( s -llHH nfl ^ 4^^r (s-9)3| FFT*}- ^41" ^^^1, n}.^ ( s -io)4 4 

FFT*}- ^41- M-^tflJl, ^ o>2fl 4^ ^4 ^4 ^1^> ^^71 ^ #^Jl 

^^S)-7> ^ 4^°14. AlZLD> ^2,7)9) J^ofl c$f£^. £>o) -i- ^-g-(E)^ 

B*<H ^*fl ^^JL q-t^^l ^(EE)^r nl«- 7 HlA-l Jl^^oZ]- ^E^ofl o]*j) 

^17H€4. 

<eo> ^HH^b u>B>3i^ ^Ai^n- ^^VS^l 1 ?]-, *H^- 7l# ^-0>^ 4, 
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-8-* ^^-m ^ SU cf^ tilB ^>^-7H <^fl - oi^ DC *fl7m ^ 

^<*fl Alzinj- ^S7l^ A)Jr tfl ^yjo) ^j-^- o}^- ^ & Ou} , *J:M 

^<^°1 $*]Z\X\ ^ OSR^- ^ Jl<*r-§-*Hl cfltb ^-^A^L JL7.}°) 
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1] 

^-S-# ^-§- ^HJilsL ^ 1^ Ainu} $27). 

2] 

^^^3-7} #^^7>; 

#7] <y^^><^ ^"7] *^^7> AVol^ i^l^I o]7>5]^ oj-^ZL ^JL«- ^^j-jr 

^ ^-^(stage)!- i^}^, ^ *d*fl ^1^1 *)1 l #^7l^r #7] ^^^-7]-^ o>^zl ^^^0 

^>7l 1 «1B D/A ^Ei^ Wsl-Sl #^^1^1- ##*}JI v}*]^ ^ 

7}±± ZL #71 1 HlH °o^>S)-7lo11 <^ ^ w.^ ^ A] ^ ^ . 

^1^ t}^ til^ «a=^ 7 }; 
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«- iL^Hr oil el iL^5]S; 

1 HIM °^}^7)2] <&z}#& t)x]y% ^^^>7] *1<3 Ji7>; * 

#^5>7| ^tb *fl 2 ^7l» ^Hl^Kr ^3 .2-3. ^ ^Bf A)^.n> £2:71. 
[$^* 3] 

^7} l HlB Ws^ls} ^^Ai^oflAi 4^ alH °<J=*}S*-7l3 t^ig #^ 

A 3 #^7} ; £ 

^7) 3 ^V7l^ #^AlJr§ nl^Hr ^]^-7)» ^lO S ^ TgBf 
4] 

#7] t}^ HlH <£*}3j-7l 5+ Aj-7] oflei JtjL^S. A>o] ofl DC ^T^j <fl ^ 

5] 

^1 2 vfl^l 4 ^ ^ &<H*1, ^7l fE} AlZLP> ^2:71^ 

°>^S.^ ^l^S. ^?Hr A/D H) E-| ^» 2*1-5. ^t^M A>-g-£] 

^ ^-i: *Rr 'iBj- Alunf £^71 . 
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[$^* 6] 

A o V 7] #7l A>oloH ^^*>Jl ol7>£l^ °}^S.n. ^IJl* ^>S1-*>J1 

^"71 <#7>2^ »i ^1) c]x]^ <#*Vs}-£ o\^^zl a]^^ ^^.Al^l^ 1 
D/A ^it^l^ ; 

*ll 1 ##71 <4 #7] XI 1 ##712] ^^-*>7l ^^"711- SL^Kr *Vl+ Ol^- 

^ # 31 (staged B^JL, ^ »H XI 1 ##7]^r ^-71 ^^rj7]-^ of^szi o^a] 

^"71 1 H]B D/A Oj-^^ZL #^15} JL 0}- c^oj ^ w. 

7]^ ZL 1 *1H o]a X\ ^ ; 

^•71 1 HlH ^7>3l-7l^ 3} *j*|l t^l*a Aljrofl J^o] oj^-g- ^7] SftQ XI 1 °1^£. 

4i ; 

^*l-7] fl^- cf^ win <^7>sl-7l; 

A oM cf^ «1H ^7>S)-7l^ 2 tq^l^ ^Sl] O}^^. o)eV ^] 2 ojs. 

^-7] XI 2 ois-_SL^o| ^aAj^sq. Aj- 7 ] xi l <X^-£.4:£l xi&ll- iL 

A oM XI 1 ol^iL^o] ^^A]^ofl ^ o] ols.^- =-7) XI 3 ol^o_^ ; 
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A oM 3 #^7} 9] ^^Jr-J. Dl^-7l» 5L^*Kr 3* ^ ^ ^Bf 

8] 

^1 6 *oHl ^^^i, #7] ^B}- ^1zlp> T£S7l^r 

A oM *)1 2 ol^^a]- 6\}^] *}o}6]) eMEi# ^tfl^Kr ^ 

9] 

^1 6 %H1 51^^, ^7) ^ A)HV} ^7)^ 

^71 1 ol^-Jl^a}- AV7] ^ 2 ols.jS.^7} -§-0j*V ^-g- ^JlS *}^r 1^ 

A] ZLD]- ^2:71 . 
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[^t^ 10] 

o}^S.H a]J:» ^^>^ A/D ^H^^l *Fr-& ^tH^ ^>-§-^^ 3 
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